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(54) CALIBRATING METHOD 
(57)Abstract: 

PURPOSE: To execute highly accurate calibration by the 
small number of color patches and to set up optimum color 
conversion parameters including calibration for prescribed 
color conversion by independently executing optimization for 
calibration and that for color conversion. 
CONSTITUTION: A real scanner 4 scans an original on a 
calibrating color patch 1 and outputs real data P. An ideal 
scanner 3 modeled based upon the spectral characteristics 
of respective parts of a color scanner simulates the reading 
of an original and outputs ideal data T. A calibrating part 5 
compares the real data P with the ideal data T and 
calibrates the states (the correction of deviations in spectral 
characteristics, etc.) of the real scanner 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The proofreading approach characterized by carrying out the modeling of the picture input device 
based on the spectral characteristic, generating proofreading information in the approach of proofreading a 
picture input device based on the spectral characteristic of a manuscript, the simulation data of manuscript 
reading generated by this modeling, and the manuscript reading data based on this picture input device, and 
proofreading said picture input device. 

[Claim 2] The proofreading approach characterized by setting up the color conversion parameter in the 
device or system which contains said picture input device or picture input device by asking for a color 
conversion fundamental parameter based on the modeling of a picture input device, searching for 
proofreading information by the approach according to claim 1 , and combining this color conversion 
fundamental parameter and this proofreading information. 

[Claim 3] Said proofreading is the proofreading approach according to claim 1 which amends gray balance 
for every color and is characterized by changing die this amended signal by predetermined transformation. 
[Claim 4] The proofreading approach according to claim 2 characterized by making the number of color 
patches for said color conversion fundamental parameter setup into a large number. 
[Claim 5] The proofreading approach according to claim 3 characterized by making the number of color 
patches for said proofreading into a fraction. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the proofreading approach of the color reproduction in a 

color device etc. 

{0002] 

[Description of the Prior Art] The proofreading which includes gap amendment of the spectral characteristic 
etc. in the various color devices containing a color scanner etc. from the former is performed. For example, a 
color patch manuscript is read for each device of every, and there is a color image scanner which optimized 
proofreading and predetermined color conversion (conversion to a XYZ signal) to coincidence (Shingaku 
Giho, IE89- 79, 1989, and pp 25-30 reference). 

[0003] Moreover, even if it produces aging in a color-separation system, in order to acquire a proper picture 
signal, a color patch manuscript (color sample) is read at the time of a scan, the matrix multiplier as a 
correction factor is computed, and there is also a color picture processor which was made to optimize 
proofreading and predetermined color conversion to coincidence (see JP,62-101 181, A). 
[0004] 

[Problem(s) to be Solved by the Invention] Although the matrix multiplier changed into a XYZ signal is 
optimized, since it is not fundamentally [ as a XYZ signal ] convertible with linearity masking, it is 
necessary to read many color patches, and the former technique needs to optimize a color scanner signal. 
However, in order to read many color patches, it must usually scan in several steps. And when the scanner is 
not stable for every scan, it becomes difficult to obtain stable data. For this reason, since it will optimize by 
the data containing a noise, and precision falls and many numbers of data are needed, an optimization 
operation takes considerable time amount. This is also the same as when changing into other signal systems 
(for example, RGB code of NTSC). 

[0005] Like [ technique / latter ] the former, since the parameter setup of proofreading and color conversion 
is performed to coincidence, in order to attain highly precise-ization, high-class optimization techniques, 
such as many color patches and the least square method, are needed. 

[0006] By optimizing proofreading including gap amendment of the spectral characteristic, and color 
conversion independently, the purpose of this invention performs highly precise proofreading with the small 
number of color patches, and is to offer the proofreading approach of setting up the optimal color conversion 
parameters including proofreading, to predetermined color conversion. 
[0007] 

[Means for Solving the Problem] In order to attain said purpose, in invention according to claim 1 , in the 
approach of proofreading a picture input device, the modeling of the picture input device is carried out based 
on the spectral characteristic, and proofreading information is generated based on the spectral characteristic 
of a manuscript, the simulation data of manuscript reading generated by this modeling, and the manuscript 
reading data based on this picture input device, and it is characterized by proofreading said picture input 
device. 

[0008] In invention according to claim 2, it is characterized by setting up the color conversion parameter in 
the device or system containing said picture input device or picture input device by asking for a color 
conversion fundamental parameter based on the modeling of a picture input device, searching for 
proofreading information by the approach according to claim 1, and combining this color conversion 
fundamental parameter and this proofreading information. 

{0009] In invention according to claim 3, said proofreading amends gray balance for every color, and is 

characterized by changing the this amended signal by predetermined transformation. 

[0010] In invention according to claim 4, it is characterized by making the number of color patches for said 
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color conversion fundamental parameter setup into a large number. 

[001 1] In invention according to claim 5, it is characterized by making the number of color patches for said 

proofreading into a fraction. 

[0012] 

[Function] A real scanner scans the manuscript of the color patch for proofreading, and outputs live data. An 
ideal scanner carries out simulation of the manuscript reading, and outputs ideal data. In the proofreading 
section, live data are compared with ideal data, the color-balance of a real scanner is adjusted first, and, 
subsequently gap of the spectral characteristic is adjusted. Thereby, a difference of a real scanner and an 
ideal scanner can be proofread with high precision with a small number of color patch. 
[0013] 

[Example] Hereafter, one example of this invention is concretely explained using a drawing. 
<Example 1> Drawing 1 shows the basic configuration of the example of this invention. This example is 
proofread from the proofreading section 5 which proofreads a color scanner by comparing the output value 
of the manuscript 1 of the color patch for proofreading, the spectral characteristic data 2 of this measured 
manuscript, the ideal color scanner 3 that carried out modeling based on the spectral characteristic like each 
part of a color scanner, the actual color scanner 4, the color scanner 3 of an ideal, and the actual color 
scanner 4. 

[0014] In this example, two kinds of manuscripts are prepared as a color patch for proofreading. The 1st 
color patch adjusts the color-balance of RGB3 input, and the 2nd color patch adjusts gap of the spectral 
characteristic. Moreover, the stair-like thing from the white of an achromatic color to black is used as the 1st 
color patch, and the color patch {for example, red, green, blue, cyanogen, a Magenta, yellow) constituted 
from various hues as the 2nd color patch is used. 

{0015] Drawing 2 shows the concrete configuration of this example. The proofreading section 5 shown by 
drawing 1 consists of a table transducer 6 and masking operation part 7. First, how to calculate the data 
output (Tr, Tg, Tb) in the ideal scanner 4 which becomes the target (reference value) of proofreading is 
explained. 

[0016] Simulation of the output T of the ideal color scanner 4 (Tr, Tg, Tb) is carried out as follows for every 
input channel with the spectral characteristic S of the light source (lambda), the spectral characteristic D of a 
manuscript (lambda), the spectral characteristic F of a RGB filter (lambda), and the spectral characteristic W 
of a white substrate (lambda). 
[0017] 

D=sigma (S(lambda), D(lambda), andF (lambda)) 
W=sigma (S(lambda) -W(lambda) -F (lambda)) 

T=D/W ~ D is a response to a manuscript here, W is a response to a white substrate, and T is the output 
standardized (normalize). However, sigma is the sum which made wavelength (lambda) the unit. 
{001 8] In addition, other modeling elements, such as the spectral characteristic of an infrared cut-off filter 
and a response characteristic to a gloss manuscript, may be added if needed. Moreover, other conversion 
approaches are sufficient as the normalize approach attaching bias based on the approach in a real scanner 
etc. The above-mentioned light source and the spectral characteristic of a filter can come to hand from a 
catalog etc., and the spectral characteristic of a manuscript and a white substrate can be searched for as 
spectral-reflectance data by measurement. 

[0019] Moreover, explanation of the data incorporation approach in the real scanner 4 obtains the real color 
scanner output P (Pr, Pg, Pb) which read the manuscript with the real scanner 4 and then carried out the 
shading compensation (amendment for every pixel) by the well-known approach. Although there are some 
which carry out dark current amendment further depending on a scanner, it omits here. 
{0020] In the proofreading section 5, as it is the following, proofreading information is outputted. As the 1st 
step of the proofreading approach by this invention, a color-balance is adjusted first and gap of the spectral 
characteristic is adjusted at the 2nd step. 

[0021] The 1st step: Use a color patch almost stair-like [ from the white of an achromatic color to black ]. 
An ideal color scanner output value (Tri, Tgi, Tbi) and a real color scanner output value (Pri, Pgi, Pbi) are 
calculated by the approach mentioned above from this patch. Here, i is the sample number of a gray patch. It 
asks for the table conversion 6 of (Pr2=fr(Pr from which the value of Pri is set to Tri based on the relation of 
Tri and Pri)). 

{0022] Drawing 3 shows the example of conversion which changes Pr into Pr2. A table conversion value is 
set up by approaches, such as broken line approximation and also spline interpolation, in simple. It asks for 
Pg2=fg(Pg) Pb2=fb(Pb) similarly. Thereby, the guarantee of stable reappearance of the color-balance to an 
achromatic color manuscript is attained mostly. 
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[0023] The 2nd step: Amend gap of the spectral characteristic in the masking operation part 7 using the 

masking type shown below. 

[0024] 

Pr3=All, Pr2+A12 and Pg2+A13, Pb2 Pg3=A21, Pr2+A22 and Pg2+A23, Pb2 The following constraint is 
attached in order to guarantee Pb3=A31, Pr2+A32 and Pg2+A33, Pb2, however the achromatic color 
stability reappearance set up at the 1st step. 
[0025] 

sigmaAlj=l 0=1-3) 
sigmaA2j=l (j=l-3) 
sigmaA3 j= 1 (j=l-3) 

The color patch (for example, red, green, blue, cyanogen, a Magenta, yellow) constituted from various hues 
is used, and an ideal color scanner output value (Tri, Tgi, Tbi) is calculated by the approach mentioned 
above from these patch groups. Moreover, a real color scanner output value (Pri, Pgi, Pbi) is calculated. 
Next, it asks for (Pr2i, Pg2i, Pb2i) from the table conversion of Pr2=fr(Pr) Pg2=fg(Pg) Pb2=fb(Pb) for 
which it asked at the 1st step. 

[0026] this (Tri, Tgi, Tbi) — based on the data pair of (Pr2i, Pg2i, Pb2i), the proofreading parameter Ajk of 
the masking operation part 7 is optimized so that (Pr3, Pg3, Pb3) can resemble (Tr, Tg, Tb) with the well- 
known least square method. 

[0027] In addition, in the above-mentioned example, although linearity masking has amended, it is not 
limited to this and highly precise-ization can be further attained by the nonlinear masking and memory map 
method etc. Moreover, the non-linear optimization technique which makes min the color difference in 
uniform color space, such as a L*a*b* coordinate, is easily applicable as an optimization technique. 
Furthermore, Ajk may be directly calculated as easiest approach using the minimum color patch. With an 
ideal scanner and a real scanner, since the output response is almost the same, many color patches are not 
needed, but about ten kinds of numbers are enough from some kinds. 

[0028] Amendment of the 1st above-mentioned step mainly amends fluctuation of the amount of light 
sources, absorption of the nonlinearity of an analog circuit, etc., and tends to be influenced of the passage of 
time/environmental variation. On the other hand, amendment of the 2nd step mainly amends gap of the 
spectral characteristic of the light source/filter, and cannot be easily influenced of the passage of 
time/environmental variation. In daily proofreading or the proofreading for every scan, by the specific 
device, it passes, and when expecting that gap of the spectral characteristic by the time or the environmental 
variation is small, it may be made to perform only color-balance adjustment of the 1st step. And it is good 
also as final proofreading information combining the result and the gap information on the spectral 
characteristic of the 2nd step which is a predetermined approach and was already set as the device (for 
example, you may set up at the time of factory shipments etc.). 

[0029] Below, the concrete example of application of the above-mentioned proofreading approach is 
explained. In the approach of this example, it is necessary to acquire the spectral characteristic of the color 
patch of the manuscript for proofreading. The color reproduction nature of a color patch changes delicately 
with the difference for every lot, aging, etc. In that case, by remeasuring the spectral characteristic of a color 
patch if needed, and adjusting a proofreading target, the proofreading with little variation for every device is 
realizable. 

[0030] Two approaches can be considered about installation of the color patch of the manuscript for 
proofreading. The 1st approach is the approach of the user itself installing in an image input. The 2nd 
approach is an approach of installing the color patch of the manuscript for proofreading in the case of a 
scanner. The 2nd approach has the advantage which can be proofread without applying a burden to a user, 
the proofreading for every scan is also attained further and the stable scanner output can be obtained. Only 
the achromatic color gray patch explained at the 1st step may be installed in a case, and both the color 
patches of the 1st step and the 2nd step may be installed in a case if needed. 
[0031] Moreover, three approaches can be considered as an approach of generating proofreading 
information. The 1st approach is the approach of generating within the body of a scanner, and the 2nd 
approach is the approach of generating by the host side. The 1 st approach has the advantage which can be 
carried out without applying a burden to a host side. Moreover, the proofreading for every scan is also 
attained by sending the information and scanner data which were proofread to a host. 
[0032] Since the 2nd approach can use a host's CPU/memory, it has the advantage which can respond to 
flexible proofreading. In this case, it is necessary to send the reading data of the manuscript for proofreading 
to a host. The 3rd approach is an approach of offering each color conversion parameter based on the 
proofreading information acquired by the predetermined approach at the time of factory shipments etc., or 
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the proofread signal with each scanner. However, it cannot respond to fluctuation with the passage of time 
in this case. 

[0033] Moreover, two approaches can be considered as an approach of performing each color conversion 
based on the proofread signal or the proofread signal. The 1st approach is the approach of performing within 
the body of a scanner, and the 2nd approach is the approach of performing by the host side. Although the 
burden of hardware, such as a masking circuit, increases to the interior of a scanner by the 1st approach, the 
always stabilized scanner output can be obtained without a user being conscious. However, to perform 
various color conversion, it is necessary to set the assignment as a scanner. The 2nd approach has the 
advantage which can respond to various color conversion, such as a color management system which 
operates by the host side, flexibly. By choosing the above-mentioned combination, it becomes possible to 
realize various proofreading gestalten. 

[0034] <Example 2> The above-mentioned proofreading approach is applicable also to systems, such as a 
color copying machine. Drawing 4 shows the configuration of the example at the time of applying the 
proofreading approach of this invention to a color copying machine. In this example, the color conversion 
fundamental parameter doubled with output systems other than the above-mentioned proofreading 
parameter, such as a printer, is set up. 

[0035] Since color transducers (masking circuit -etc.) are already incorporated in the color copying machine 
in many cases, it can realize by installing in a color transducer what combined the above-mentioned 
proofreading information (proofreading parameter) and the color copying machine color correction 
fundamental parameter set up separately, without adding hardware. 

[0036] Moreover, since modeling is carried out based on the spectral characteristic, an ideal color scanner 
signal can be matched with noise loess at uniform-color-space system of coordinates, such as a Lab system, 
(when the nonlinearity of systems, such as a color copying machine, optimizes a color correction parameter 
in a strong device, much color patch data are usually needed.). It is necessary to read these color patch data 
with a real scanner by the conventional parameter setup method. In this case, that scan is needed how many 
times. When the stability of a scanner readout is bad, a noise is contained in data required to decide a 
parameter, and the optimal parameter setup becomes difficult. Moreover, in the case of a real scanner, it has 
amended including the sensibility property for every pixel by the shading compensation, but for an 
expectable [ perfect amendment ] reason, the noise that responses differ is contained by the location of a 
color patch also by this. A color conversion fundamental parameter can be set up by this on the basis of the 
color difference suitable for the property of human being's eyes, and a highly precise color conversion 
system can be built. 

[0037] By the way, when proofreading masking is linearity masking conversion and device fundamental 
color conversion is linearity masking, the linearity composition of both can be carried out easily. 
Proofreading masking is linearity masking conversion and an example in case device fundamental color 
conversion is the memory map method is explained below. 

{0038] The memory map method is an approach of opting for the response to the input inside a radical 
bookstand object by predetermined interpolation based on the output value set as the lattice point of a 
radical bookstand object (for example, Japanese Patent Application No. No. 418963 [ two to ], this 2- 
96221, this 3- 93378 reference). Both are compounded by updating the value set as the lattice point. First, 
the value which carried out proofreading masking conversion is calculated by considering a lattice point 
coordinate as an input, and then the memory map interpolation value which is device fundamental color 
conversion is calculated by considering the value as an input. And the value is set as the lattice point. The 
color conversion by the memory map method which compounded proofreading masking and device color 
conversion by this is realizable. Even if proofreading is nonlinear color conversion, it is compoundable 
similarly. 

[0039] moreover, a concentration linear which is different from the gamma property of a color scanner 
before color conversion in a color copying machine and lightness — there is much what is changed into a 
linear signal etc. In such a case (that is, gamma property which color conversion of the gamma property != 
system of a color scanner assumes) explains the proofreading approach with reference to drawing 4 . 
[0040] When the image quality of color reproduction is considered, it is desirable to decide the color 
reproduction parameter which guaranteed achromatic color reappearance. The gamma which assumes 
a*=b*=0 and a color conversion system as achromatic color reappearance in L*a*b* space considers as a 
lightness (L*) linear. First, an ideal color scanner system is considered. The spectral characteristic is 
measured to many color patches 1 (for example, 512 colors), and it asks for the output T of a L*a*b* value 
and the ideal color scanner 4 (Tr, Tg, Tb) based on this measurement data 2. 

[0041] Based on these data pairs, linearity or a nonlinear optimization technique is used and it asks for -> 
http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 6/16/2004 



Page 5 of 6 



(L*a*b*) (Tr, Tg, Tb) conversion. Various methods, such as a high order polynomial, neural network 
conversion, and a memory map interpolation method, are possible for a conversion method, and it may take 
which method. 

[0042] Next, it becomes the transformation of L*->Tr at the time of a*=b*=0, then an achromatic color, L*- 
>Tg, and L*->Tb about the above-mentioned transformation. It asks for the table translation data (or 
operation expression) of Tr->L*, Tg->L*, and Tb->L* based on this operation expression. This becomes the 
ideal gamma conversion 1 1 with an ideal color scanner. The signal after this ideal gamma conversion is set 
to (Lr, Lg, Lb), if this reads the achromatic color manuscript which is a*=b*=0 with an ideal color scanner 
and ideal gamma conversion is carried out — Lr=Lg=Lb — becoming — and lightness ~ it can consider as a 
linear value. 

[0043] Moreover, what guaranteed achromatic color reappearance as a system of a color copying machine is 
realizable by setting up output gamma 10 so that it may be set to a*=b*=0 by the predetermined approach at 
the time of Y=M=C and may become a lightness linear, and setting up a color copying machine color 
conversion fundamental parameter with [ of achromatic color reappearance ] constraint (it setting up by the 
same approach with proofreading masking of step 2 having explained). 

[0044] A color copying machine color conversion fundamental parameter is set up as follows. First, YMC- 
>L*a*b* transformation is made by hammering out and measuring many color patches. The spectral 
characteristic is separately measured to the color patch sample for parameter setups, (Tr, Tg, Tb) in the 
L*a*b* value and ideal color scanner 4 are calculated, ideal gamma conversion 1 1 is taken further and a 
value (Lr, Lg, Lb) is calculated. 

[0045] By referring to said L*a*b* measurement value and the L*a*b* measurement value calculated by 
YMC->L*a*b* transformation to the color patch for the above-mentioned parameter setups, by 
predetermined -> (Lr, Lg, Lb) (Y, M, C) transformation, the parameter of this formula is set up so that the 
color difference (color difference on L*a*b* space) may serve as min. The color conversion fundamental 
parameter 12 in an ideal system is set up by this, this is made into the base and the color conversion 
fundamental parameter of the color transducer 9 is set up. 

[0046] In proofreading, this ideal system becomes a target {reference value), and a proofreading parameter 
is set up by the following step [1st and 2nd ]. 

[0047] The 1st step: Use the stair-like color patch from the white of an achromatic color to black, this patch 
— receiving — the output value of the ideal color scanner 4 — the ideal gamma conversion 1 1 .— having 
carried out (Lri, Lgi, Lbi) — the output value {Pri, Pgi, Pbi) of the real color scanner 3 is calculated. Here, i 
is the sample number of a gray patch. It asks for the table conversion 8 of (Pr2=fr(Pr from which the value 
of Pri is set to Lri based on the relation of Lri and Pri)). A table conversion value is set up by approaches, 
such as broken line approximation and also spline interpolation, in simple. It asks for Pg2=fg(Pg) Pb2=fb 
(Pb) similarly. Thereby, both conversion in the gamma property which a guarantee and color reproduction 
system of stable reappearance of the color-balance to an achromatic color manuscript assume is attained. 
[<)048] The 2nd step: Use the masking type shown below as an approach of amending gap of the spectral 
characteristic. 
[0049] 

Pr3=Al 1, Pr2+A12 and Pg2+A13, Pb2 Pg3=A21, Pr2+A22 and Pg2+A23, Pb2 The following constraint is 
attached in order to guarantee Pb3=A31, Pr2+A32 and Pg2+A33, Pb2, however the achromatic color 
reappearance set up at the 1st step. 
[0050] 

sigmaAlj=l (j=l-3) 
sigmaA2j=l (j=l-3) 
sigmaA3 j= 1 (j=l-3) 

The color patch (for example, red, green, blue, cyanogen, a Magenta, yellow) constituted from various hues 
is used. The output value (Lri, Lgi, Lbi) of the ideal color scanner 4 is calculated by the approach mentioned 
above from these patch groups. Moreover, the output value (Pri, Pgi, Pbi) of the real color scanner 3 is 
calculated. Next, it asks for (Pr2i, Pg2i, Pb2i) from the table conversion of Pr2=fr(Pr) Pg2=fg(Pg) Pb2=fb 
(Pb) for which it asked at the 1 st step. 

[0051] this (Lri, Lgi, Lbi) — based on the data pair of (Pr2i, Pg2i, Pb2i), the proofreading parameter Ajk of 
the color transducer 9 is optimized so that (Pr3, Pg3, Pb3) can resemble (Lr, Lg, Lb) with the well-known 
least square method. 

[0052] The color copying machine color correction fundamental parameter and the above-mentioned 
proofreading parameter which will amend masking amendment of the 2nd step in a lightness signal space, 
and were set up in the lightness signal space are easily compoundable. Moreover, proofreading of the 1st 
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step will have the duty of original amendment, still more nearly intentional gamma conversion, and a 
duplex. What is necessary is just to install the parameter (color conversion parameter) which compounded 
the proofreading result of the 1st step to the gamma transducer 8, and compounded the proofreading result 
and color copying machine fundamental parameter of the 2nd step to the color transducer 9 in each scanner. 
[0053] The same is said of the case of other gamma properties. For example, in a color management system, 
a color scanner signal is changed into the XYZ signal which is a standard signal in many cases. In this case, 
after performing linear gamma conversion for a color scanner signal to a XYZ signal, it is good to carry out 
color conversion of masking etc. It can proofread by the same technique as the lightness linear explained 
with the color copying machine instead of the tristimulus-value linear. 

[0054] Moreover, also when changing a color copying machine and the color conversion parameter of a 
color management system (conversion to standard signals, such as XYZ) according to a manuscript kind 
(printing/photograph), compared with the former, it can set up easily. In this method, if the spectral 
characteristic of the color patch of a predetermined manuscript kind is measured, the color conversion 
fundamental parameter in an ideal color scanner can set up for every manuscript kind. Namely, it asks for a 
color copying machine and the color conversion fundamental parameter in a color management system for 
every manuscript kind. Proofreading at the 1 st/the 2nd step is not based on a manuscript kind, but is possible 
with an almost common thing. However, when a gloss property etc. becomes a problem, it proofreads using 
the manuscript kind predetermined color patch for proofreading if needed. It is effective in the activity 
which reads many manuscript kind predetermined color patches required to set up a color conversion 
parameter compared with the conventional color conversion parameter setup method with a scanner being 
omissible. 
[0055] 

[Effect of the Invention] As mentioned above, according to invention according to claim 1 , as explained, an 
ideal color scanner is targeted, a real color scanner is proofread, and since the response of an ideal color 
scanner and a real color scanner is almost the same, both difference can be proofread with high precision 
with a small number of color patch. 

[0056] According to invention according to claim 2, independently, after operation, since both are 
compounded, a color conversion parameter setup and proofreading can be proofread with high precision 
with a small number of color patch. Moreover, since the ideal color scanner was used as the base for the 
color conversion parameter, that is, noise loess data were used as the base and it has set up, to color 
conversion (a color copying machine, standard signal color conversion, etc.) of the various purposes, it is 
stabilized and a highly precise color conversion parameter can set up easily. 

[0057] According to invention according to claim 3, control of achromatic color reappearance becomes easy 
by amending gray balance for every color. Moreover, since the amended signal is changed by predetermined 
transformation, gap of the spectral characteristic can be amended with high precision. Furthermore, on the 
occasion of gap amendment of the spectral characteristic, the highly precise proofreading which guaranteed 
achromatic color reappearance is also attained by deciding an amendment parameter with [ of achromatic 
color reappearance ] constraint. 

[0058] According to invention of claim 4 and five publications, a parameter can be efficiently set up by 
making the number of color patches into a large number to color conversion of the various purposes which 
are strong conversion of nonlinearity, and making the number of color patches for strong proofreading of 
linearity into a fraction. 



[Translation done.] 
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ABSTRACT 

PURPOSE: To execute highly accurate calibration by the small number of 
color patches and to set up optimum color conversion parameters including 
calibration for prescribed color conversion by independently, executing 
optimization for calibration and that for color conversion. 

CONSTITUTION: A real scanner 4 scans an original on a calibrating color 
patch 1 and outputs real data P. An ideal scanner 3 modeled based upon the 
spectral characteristics of respective parts of a color scanner simulates 
the reading of an original and outputs ideal data T. A calibrating part 5 v 
compares the real data P with the ideal data T and calibrates the states 
(the correction of deviations in spectral characteristics, etc.) of the 
real scanner 4. 
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